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Typology of Settlements Based on Climate Impact
Vladimíra Šilhánková
College of Regional Development and Bank Institute – AMBIS, Prague, Czech
Republic

Abstract. Variable climate conditions affect the environment both globally and locally,
impacting considerably on human settlements. Location in the respective climate zone is
therefore an important characteristic that largely determines the development or decline of a
settlement unit. The lack of an empirical typology of settlements in terms of climate geography
thus appears to be a factor limiting further research of the issue. The present paper sets out to
outline the existing approaches to urban typology through the prism of climatic influences and
changes. The study draws on available sources, summarizing observational data and examples
from a geographical-historical perspective.
Keywords: Settlement typology, Köppen climate classification, climate zone, urban layout

Introduction
The effects of global warming and the ensuing climate change upon the urban environment
have been widely debated, the problem itself having arisen around the middle of the 20th
century. It was long assumed that the environment and climate are determined by human
behavior whose changes would mitigate the impacts of climate change and environmental
degradation. This approach materialized in the concept of sustainable development introduced
by Gro Harlem Brundtland in 1987, the principles of global environmental sustainability being
adopted at the 1992 UNCED conference in Rio de Janeiro. The extent of human influence on
the environment remaining contentious, climate change has been and will be indisputably
taking place. Thus, the living conditions and social environment will undergo major changes
both on a global and local scale. “Combating-climate-change” has already proven as a hopeless
pathway, the only meaningful strategies being the resilience (increasing resistance to this
phenomenon) and adaptation (changing the behavior to suit new situations). Some studies
dealing with both resilience and adaptation strategies are underway. Focusing on the current
state of the issue, they, however, do not sufficiently discuss impacts of climate change on
individual urban settlements in the broader context of environmental space-time processes. And
yet, the historical development of urban areas provides a lot of examples of effective adaptation
and resilience strategies. Every human settlement has numerous characteristics. One of the most
important is its location in the landscape and environment in general, including climatic
conditions, namely the specific climate zone. Surprisingly, a climate dependent typology of
towns and cities* has not been developed yet. The present paper therefore aims to analyze basic
approaches to settlement classification in terms of climate change effects. It combines
analytical and synthetic methods based on the study of literature and field research,
observational evidence in particular.
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Typology of human settlements
The landscape “location” typology of settlements was tackled by both Czech authors (see Fiala,
1959, Krásný, 1962, Vágner, 1982, Němec, 1983, Halík, Kratochvíl and Nový, 1996) and
foreign ones (e.g. Anas, Arnott and Small, 1988, Scheer, 2010, or Norberg-Schulz, 1994, the
latter pursuing an alternative approach). Recently, however, the issue has received less attention
than it deserved. The settlement classification in terms of climate change impacts was
addressed by, for example, Ferrão and Fernández (2013) and Solecki et al. (2015).

Climate classification
Climatology systematically deals with climate classifications, having developed several
recognized typologies usually based on average temperature patterns and seasonal precipitation
or humidity. The most common is the land-based Köppen climate classification scheme, which
divides the Earth into five zones (see Fig. 1), each being characterized according to the annual
temperature and precipitation regime by the following types of climate – (A) tropical, (B) dry,
(C) temperate, (D) temperate-cold and (E) polar (cf. Farský and Matějček, 2008, pp. 51, 54–
55). Identical typological features and adequate examples of settlements for each of the climatic
zones (types) are given in the present article.

Figure 1: World map of Köppen climate zones (Peel et al., 2007)

Typology of settlements in terms of climate geography
(A) Humid tropical climate zone
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For this climatic belt, which does not have cold seasons, are typical average monthly
temperatures above 18 °C and low annual temperature amplitudes (up to 6 °C), trade and
monsoon winds contributing to average annual rainfall exceeding 750 mm. It is further divided
into types of Af (wet tropical forests) and Aw (savannas, with a significant dry period). The
zone forms 36.1 % of the Earth’s surface (see Farský and Matějček, 2008, p. 55). As shown in
the above map, Central America and northern parts of South America, Equatorial Africa and
part of Madagascar, most of India and Sri Lanka as well as the regions of Indochina and
Oceania are located in this climate zone. In search for a typological consensus, traditional, i.e.
“premodern or pre-globalized” types of settlements are possible to use as comparative examples
– e.g. those in Aztec, Olmec and Mayan Mesoamerica, in India and Sri Lanka as well as
Khmer, Burmese and Thai settlements in Indochina; cf. Fig. 2.

Figure 2: Comparison of urban landmarks in Koh Ker (Cambodia) and Chichén Itzá (Mexico)
(Author´s own photo)
A quick preview of the above noteworthy settlements allows for remarkable comparisons of
urban and architectural morphology across cultures and continents. The towns are characterized
by rectangular street grids, their centers being formed by compounded or individual tiered
pyramids. (Due to the limited scope of this paper, this unique aspect cannot be fully graphically
documented.)

(B)Dry climate zone
This climate band is characterized by low precipitation and high potential evapotranspiration.
Its boundaries are determined by the ratio between average annual temperature and rainfall. It is
subdivided into BS and BW types – steppe and desert climate belts, respectively, the former
being among the largest on the mainland. Overall, it occupies 10.6 % of the planet. (For details,
see, e.g. Farský and Matějček, 2008, p. 55.) The zone covers, for example, Egypt, Israel and
Palestine, the territory of present-day Turkey and ancient Mesopotamia as well as that of protoIndian (Harappan) civilization. The oldest historical cities, such as Jericho or Damascus,
Harappa or Mohenjo-Daro, but also Ur or Erida and other Sumerian, Akkadian and Persian
settlements are documented in these territories; cf. Fig. 3.
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Figure 3: Comparison of urban structures in Lothal (India) and in Babylon (Iraq)
(CulturalIndia © 2015 and Reddit)
In pictures of settlements in this climate belt, similarities in urban designs can be seen again.
Although the layout of the city is not as regular as in the above cases, basic common features –
square or rectangular street networks and houses with flat (often residential) roofs – are also
identifiable. The settlements were fortified and mostly protected by a citadel or another walled
section for the nobility, these predominant elements being comparable to the aforementioned
pyramids. Examples are the Figure 2: Comparison of urban landmarks in Koh Ker (Cambodia)
and Chichén Itzá (Mexico) (Author´s own photo) Figure 3: Comparison of urban structures in
Lothal (India) and in Babylon (Iraq) (CulturalIndia © 2015 and Reddit) landmarks of the
Harappan culture, such as the Citadel mound at Mohenjo-Daro, which represented the
administrative center, or the Sumerian ziggurats, which were the cores of temple-palace
districts of the majority of Sumerian and later also Akkadian cities in Mesopotamia

(C) Temperate climate zone
This is a zone with variable weather and significant cyclonic activity, the year having typical
seasons with weather irregularities occurring (e.g. winter snow cover periods). It is divided into
mild warm climate subtypes Cw (with dry winter), Cs (dry summers) and Cf (with precipitation
equally distributed throughout the year). The belt occupies 27.2 % of the total area of the Earth
(see Farský and Matějček, 2008, p. 55). In terms of its territorial distribution, the zone includes
the Mediterranean, i.e. the Iberian, Apennine and Peloponnese peninsulas, the southern
Balkans, the northernmost parts of Africa, Israel (except for the lowest locations by the Dead
Sea) and Turkey as well as the British Isles, France and the western regions of Germany. The
respective area also comprises vast parts of India and southern China, the Andean region and
mountainous areas of Colombia and Ecuador. Within the temperate zone, there are some of the
oldest settlements, e.g. Çatal Höyük and Haçilar, or younger Palestinian sites of Jerusalem, Beit
She'an, Megiddo, Arad and Lakis, as well as those of the Eastern Mediterranean such as the
centers of Minoan and Mycenaean cultures (for details, see Jepsen, 1987). Similar to the above
climatic type, city designs are based on an irregular but rectangular pattern; see Fig. 4 below.

Figure 4: Comparison of urban structures in Çatal Höyük (Turkey) and Jerusalem (Israel)
(Archeological site of Çatal Höyük and Jerusalem 101)
Subsequent Greek and Roman urban architecture build on earlier settlement features described
and illustrated above. Bouzek (1979, p. 57) confirms that “having been taken over in later
Greece as a temple of the immortal gods, the Mycenaean type of a royal house became the
ground plan for most variants of Greek temple architecture”. The influence of the Greeks on
Roman city building is self-evident. The most widespread model of Roman urban construction
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was military camps (castra), which in many sites transformed into actual cities. Interestingly,
however, the temperate zone in Europe more or less coincides with the border of the Roman
Empire, abounding therefore in its urban manifestations.

(D) Temperate-cold climate zone
Due to the distribution of the mainland areas, this belt (also called continental) spreads only
over boreal climate regions of the northern hemisphere. Its southern boundary is given by the 3
°C isotherm Figure 4: Comparison of urban structures in Çatal Höyük (Turkey) and Jerusalem
(Israel) (Archeological site of Çatal Höyük and Jerusalem 101) of the coldest month and the
northern boundary by the 10 °C isotherm of the warmest month of the year, which is also the
boundary of the boreal forests. It is further divided into Dw (dry winter) and Df (uniform
annual precipitation totals) – the so-called Baikal and subarctic continental climatic types,
respectively. This zone occupies only 7.3 % of the Earth’s surface (cf. Farský and Matějček,
2008, p. 55). It is very interesting, nevertheless, in terms of the urban environment as it covers a
large part of Europe – East Germany, Central Europe, Eastern Balkans, the whole Scandinavia,
the Baltic and Ukraine, and virtually all of Russia (except the northernmost parts of Siberia)
and the north of the U.S. and Canada. Urban architecture is significantly younger than in the
above-mentioned climate zones. With the exception of proto-urban Celtic settlements, the first
cities in medieval Europe appeared as late as the 10th century, and in America as a result of
colonization. Urban culture was spreading from France and Germany further east and northeast, based on the same principles and structures. Basically, two approaches to urban structures
have developed within the European band of mild cold climate, namely grown and established
cities, respectively. According to Šilhánková and Koutný (2013, pp. 36–39) “[t]he
characteristics of an organically grown medieval city are a concentric outline, one or more
regular squares, an irregular street network, a high-rise landmark of the temple (town hall), city
walls, and partial differences in European countries. The regular (rectangular) outline of
established cities was based on a simplified scheme of the Roman city.” In any case, urban
areas in the temperate-cold climate zone are younger and basically inferior to those mentioned
above.

(E) Polar climate zone
The winters are both mild and very cold in this climatic belt, mostly with frosty temperatures,
the totals of precipitation (mostly snow) being rather small. It is broken down into types of ET
(tundra regions with the warmest month temperatures ranging from 0 to 10 °C), EF (eternal
frost climate, the warmest month temperature not rising above zero) and EH (the alpine climate
of moderate and low latitudes). The zone makes up 18.8 % of the Earth’s surface (see Farský
and Matějček, 2008, p. 55). It is negligible in terms of its urban manifestations since it includes
the northernmost parts of Canada and Siberia, Greenland and Antarctica, where human
settlements are scarce.

Conclusion
Adopting the Köppen climate classification system, the above overview of settlement patterns
as evidenced throughout historically distant cultures reveals geographical urban morphology
differences and similarities between human settlements in respective climatic zones. So far only
rough divisions into individual climate regions have been made. Within the five main zones,
Köppen distinguishes 29 minor climate areas, urban structures occurring in 27 of them. It has
been proved that climates affect the way cities are laid out and built. Apart from finding other
examples of urban settlements and their common features related to territorial climate zones,
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further analysis is to focus on the effects of historical climate trends on urban landscapes. This
will make the research highly relevant in terms of the ongoing climate change, indicating how
urban structures develop when transforming from one climate zone to another. Along with that,
further refinement of typological characteristics associated with particular climate groups (as
addressed, e.g. by Quitt, 1971) will allow to establish principles of new urban construction
projects so that they can reflect the changing climate.

References
1.
2.

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

16.
17.
18.
19.

A glimpse of Babylon in 550 BC, Iraq [online] Reddit [cit. 2018-12-25] Retrieved from
https://i.imgur.com/hdYhs8K.jpg
Anas, A., Arnott R. and Small K. A. (1988) Urban Spatial Structure in Journal of
Economic Literature 36(3) (pp. 1426-1464). Retrieved from
https://www.jstor.org/stable/2564805
Bouzek, J. (1979). Objevy ve Středomoří. Praha: Odeon
Bruntland, G. H. (1987). Our common future: the World Commission on Environment and
Development, Oxford University Press
City of David [online] Jerusalem 101 [cit. 2016-05-02]. Retrieved from
http://www.generationword.com/jerusalem101/19-city-of-david.html
Ferrão, P. and Fernández, J. E. (2013). Sustainable Urban Metabolism, MIT Press.
Retrieved from www.jstor.org/stable/j.ctt9qf63h.1.
Farský, I. and Matějček, T. (2008). Vybrané kapitoly z fyzické geografie. Ústí nad Labem:
Univerzita J.E.Purkyně. ISBN 978-80-7044-996-7
Fiala, F. (1959). Stati z urbanismu. Svaz architektů ČSR
Halík, P., Kratochvíl, P. and Nový, O. (1996). Architektura a město. Praha: Academia.
ISBN 80- 200-0245-6.
Harrapa Civilisation [online] CulturalIndia © 2015 [cit. 2018-12-19] Retrieved from
https://learn.culturalindia.net/
Jepsen, A. (1987). Královská tažení ve starém orientu. Praha: Vyšehrad.
Krásný, J. (1962). Základy urbanismu. Praha: SNTL.
Němec, J. (1983) Urbanismus zonální, sídelní, regionální struktury a jejich územní
plánování. Praha: České vysoké učení technické.
Norberg-Schulz, Ch. (1994) Genius loci: k fenomenologii architektury. Praha: Odeon.
ISBN 80- 207-0241-5.
Peel, M. C., Finlayson, B. L. and McMahon, T.A. (2007). Updated world map of the
Köppen-Geiger climate classification in Hydrology and Earth System Science 11(5), /pp.
1633-1644). Retrieved from https://doi.org/10.5194/hess-11-1633-2007.
Quitt, E. (1971). Klimatické oblasti Československa. [Praha]: Academia, Studia
geographica 16
Scheer B. C. (2010) The Evolution of Urban Form. Typology for Planners and Architects.
New York: Routledge. ISBN 9781351178891.
Solecki W. et al. (2015) A conceptual framework for an urban areas typology to integrate
climate change mitigation and adaptation in Urban Climate 14(1), (pp. 116-137).
Šilhánková V. and Koutný, J. (2013). Základy urbanismu. Praha: Vysoká škola
regionálního rozvoje. ISBN 978-80-87174-22-7. Šilhánková V. and Pondělíček, M.

86

(2018). Urbanistický vývoj předinckých a inckých měst v oblasti centrálních And. Praha:
ČVUT. ISBN 978-80-01-06409-2.
20. Vágner, S. (1982). Sídelní struktury. Brno: Vysoké učení technické, Fakulta architektury

3

